Focal adhesion kinase (FAK) is a nonreceptor tyrosine kinase whose focal adhesion targeting (FAT) domain interacts with other focal adhesion molecules in integrinmediated signaling. Localization of activated FAK to focal adhesions is indispensable for its function. To help understand the mechanisms of focal adhesion targeting of the FAT domain, we have elucidated the solution structure of the FAT domain of FAK in the context of the complex formed by the FAT domain bound to a peptide corresponding to the LD2 sequence (residues 139 to 162) of chicken paxillin, a FAK-binding partner.
FIGURE 1.
Ribbon diagram of the structure of the FAT domain.
DISCUSSION.
We found that the structure of the FAT domain resembles that of the C-terminal tail domain of the focal adhesion protein vinculin [2] . The structures of helices H1 to H4 of the FAT domain are similar to the C-terminal four helices (H2, H3, H4, and H5) of the tail domain of vinculin. The homology to vinculin is particularly interesting; vinculin is also colocalized in the focal adhesions, and its tail domain also binds to paxillin. NMR analyses of the structure of the FAT domain revealed several features that are likely to be important in its function. One intriguing feature of the FAT domain is that hydrophobic interaction is the chief force that holds the four helices together. Few salt bridges between the helices are present. Therefore, interrupting the core hydrophobic interactions by replacing hydrophobic residues with hydrophilic residues will probably disrupt the 3D structure completely. Indeed, the structure of dominant-negative mutant of chicken FAK is substantially altered by the mutation Leu1035Ser (Leu1034 in human and mouse sequence) [3] , and this dominant-negative protein cannot localize to focal adhesions. We hypothesize that the hydrophobic core will collapse and that the structure of the FAT domain will be completely altered if a hydrophilic residue (e.g., serine) replaces Leu1035. Because the four-helix bundle of the FAT domain is mainly maintained by hydrophobic interactions, the FAT domain may exist in an "open" form under certain physiologic conditions.
